Analysis of the action of the restriction endonuclease AluI using three different comet assay protocols.
The comet assay offers the opportunity to measure the amount of DNA damage and the effectiveness of DNA repair in single cells. In a first part, experiments are presented comparing three different protocols of the comet assay technique with respect to the analysis of the induction of DNA damage after X-irradiation in isolated human lymphocytes and CHO cells. In a second part, the restriction enzyme AluI, an agent producing DNA double-strand breaks exclusively, was introduced into CHO cells by electroporation and the effects were analyzed using the different comet assay protocols. The experiments were carried out in order to test the assertion that comet assay techniques can measure different types of DNA damages at different pH conditions of lysis and electrophoresis. Three different comet assay protocols were used for the analysis of DNA damage in lymphocytes and CHO cells. The results clearly indicate that among the three protocols the modified comet assay technique used by the authors showed the highest sensitivity in the radiotherapy-relevant dose range between 0 and 2 Gy. All three protocols were capable of detecting an effect by AluI. This effect, however, was clearly different from radiation effects. Whereas after radiation exposure all cell nuclei show a dose-dependent increase in DNA content in the comet tail, most of the cell nuclei were unaffected by an AluI uptake. Nevertheless, there was an effect by AluI that could be detected in all three assay versions: between 5% and 15% of the nuclei showed clearly abnormal comet morphologies. Neither the strictly alkaline nor the strictly neutral comet assay is applicable in the radiation dose range of about 2 Gy. The restriction enzyme results show that other factors than just DNA strand breaks contribute to DNA migration into the tail of the comets.